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This study aims to analyze realities of oral health and related factors, and establish Structural Equation

Modeling. The subjects of study were 9,340 elderly over age 65 who took the health examination(the first) for the local
insured which National Health Insurance Corporation carried out in the survey area mentioned below from January 2002
to December 2002. The areas surveyed were 4 big cities including Seongbuk-ku, Seoul, 5 medium cities including Wonju-
si, Gangwon-do, and 5 Counties including Yeong deok County, Kyeongbuk. Considering location and the scale of
population, firstly, big unit areas(metropolitan city, province) were selected according to convenience, secondly, low unit
areas(city, county, district) were selected randomly. The subjects were the elderly who took all tests including an oral
examination and filled in the questionnaire.
Major results from analysis are as follows:
1. Review of Composition Conception Validity As a result of analyzing composition conception validity of SEM including
posture test, urine test, blood test, habits of eating, drinking and smoking, oral symptoms, and oral health status, using fit index
such as GFI, CFI, TLI, and RMSEA, all were within fit range and composition conception validity was recognized.
2. As a result of analyzing SEM to find the relationship between each factor and oral health status, it was confirmed that
all factors except urine test affected oral health status and the synthetic SEM to explain it could be established.

In result, we could verify that the elderly of rural areas who had lesser experience of visiting a clinic and oral
prophylaxis had a higher rate of caries, missing teeth, and denture need, and drinking and smoking negatively affected the
rate of caries, periodontal, and missing teeth. Also, periodontal diseases were observed from 43.2% of the total elderly
and much from the lower age.

Most of oral disease can be prevented by right oral health behavior. Therefore through oral health professionals from
each district public health center of the nation, oral health education for the elderly about right eating habits and oral
health care should be carried out systematically and policy change to increase access to dental service is required lest that
visiting a dental clinic should be impossible or oral health behaviors such as oral prophylaxis and denture wearing should
be neglected by economic, geographical barriers.

Also, to establish SEM to explain the relationship between oral health status and systemic health, more accurate test
methods and effective index development should be preceded. Because items developed by National Health Insurance
Corporation applied to this study without alteration, structuring a model had the uppermost limit. Continual study seems
to be needed.
������ ����������

Structural Equation Modeling=SEM

� �

����� ��� ���� �� �� �� ��� ��
����, � ���� ���� ��� ��� ��� ��
����� �� ��� ���� ���� ��. ���� �
� ��� ����� ���� ��� ��� �, �����

��� ��� ���� ��� �� �� ��� ��� �
� ��(��)� ����� ���, ���, ���� ���
�� ��� ��� ��� �� ��� ��� �� ���
��� ��� ��� ��� ��. 
����� ��� 	�� ��� 	��� ��� ���

� ����
�� ���� ����. ��� ��� ���
��� ���� �� � � ��� ����� �� ���
�� �� ���� ���. 

Strauss� Ronald1)� � ����� ��� ���� � �
��� ��
� 50.0% ��� ��� ��� �� ��, �
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�, �� � ���, ��� ���, ��� �� ��� ��
� � � 38.0%� ��� ���� ��� ��� ����
���� McGrath� Bedi2)� 876�� 65� �� ��� �
�� ���	 ������ � ������ ��� ���
� ��� �
� ��� �� ����� ��� ���
����� �	, 
� ��� ���	��, ����� ��
� �� ��� ����, Petersen �3)� ����� ���
���� ���� �� 65.0%� �� �� 55.0%� � �
� 	� ��� ���� �� ��� �
� ��� �	�
� �� ��(1� �)� �� ��� �� 60.0%, ��� �
� 
� 43.0%� ��� �����. Gilbert, Branch� Orav4)

� �� �� ����� ��� ��� ���� ��� �
� ��� � 
� �� 
�� ���� ��� ��� �
�� ������� � �� ����� ��� ��.

Sheiham �5)� ������� ������� �� ���
� 65� �� ���� ����� ��� � �� ����
��� �� �, ��� �� ���(12.3%)� 11	 ���
��� �� ���(2.9%)�� ��� ��� ���� 	��
� �����, ��� ��� ��, 1-10	� ��� �� �
��� 11	 ��� ��� �� ��� ��� �����
�� 	�� ��� ����, �� 24.0%� 2.9%� ��
���	�. 21	 ��� 
�� �� ���� �� 21-32
	� ��� �� ����� ��� ���� 3	 � ���
� �����. ��� ����� ����� ��� ���
� ��� �� ��� �� �� ���� � � ��. �
�� ��� ������� ��� ��� ���� 
��
��� ����� ���� � �� ������ �����
� ���� ���� ���� ��� �	 ����� ��
�� ���� � �� ���� ��� ��� ��. 
�� � �� �����
���� ��� ���� ��
��
�� ���	 ��� ������� ��� ��� �
�� ����, ��� ����� ������ ���� 	
��	 ��� ����� ����� �� 	� ���	�
����
 ���.

���������

1. ���� � ����
2002� 1��� 12��� ��������� ��� ��
��� ����(1�)� �� 65� �� �� 9,340�� ��
�� ���. ��� ��� 	�� ����� ���� 1�
� ��	(���, �)� ����� �� 2�� ���	��
(�, �, �)� �
	� �����. 

2. ����
��� ��� ��� ��� 
�� ��
�� ��

SPSS WIN 10.0� AMOS 4.0� ���� �����. 
������ ��� ����� ���� ���� �� �
�� ���� �� �� 2�� ��� ����� 
��� ��� ��� ��� ��(GFI: goodness-of-fit-

index), �� ��� ��(CFI: comparative fit index), ���
��� ��(TLI: Turker-Lewis index), ���� �����

�(RMSEA: root mean square error of approximation)�
���. 
������� 	� ������� ����� ���
�	�(Critical Ratio)� ���� ����, ��� ���
� � ���� 1.96 ��(p<0.05), 2.576 ��(p<0.01), 3.291
��(p<0.001)�� �����.

� �

1. ����� �������� ���
�	��� �������� 	��� ���� 	� ��
� ��� � � �� ���� ��� 
�, GFI� 0.998,
CFI� 0.955, TLI� 0.911, RMSEA� 0.023�� ����
�����. ����� 0.09���� �	�(CR)� 6.017
(p<0.000)� ��� �	��� ������� ��� 	�
� ��� ���(Fig. 1). 

2. � ��� �������� ���

 ��� �������� 	��� ���� 	� ���
��� � � �� ���� ��� 
�, GFI� 0.998, CFI
� 0.961, TLI� 0.933, RMSEA� 0.020�� ���� �
����. ��� ����� 0.00���� �	�(CR)�
1.286� ��� 
 ��� ������� 	�� ��� ��

ya1: obesity level ya2: acuity ya3: audition ya4: blood pressure
yb1: urine sugar yb2: urine protein yb3: urine occult yb4: urine pH

yc1: hematoglobin yc2: blood sugar yc3: total cholesterol
yc4: SGOT yc5: SGPT yc6: γGTP yh1: dental caries
yd1: sweet food yd2: tough and hard food yd3: snack

 ye1: drinking frequency ye2: smoking frequency
ye3: drinking amount

yf1: visiting a clinic yf2: oral prophylaxis yf3: toothbrushing
yg1: tooth sensitivity to cold food 

yg2: tooth sensitivity to toothbrushing 
yg3: gingival bleeding yg4: temporomandibular joint sound

yg5: temporomandibular joint pain yg6: halitosis
yh1: dental caries yh2: missing teeth yh3: periodontal disease 

yh4: dental abrasion

���� �� Relation of Each Factor to Oral Health Status
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�(Fig. 1).

3. ����� �������� ���
����� �������� 	��� ���� 	� ��
� ��� � � �� ���� ��� 
�, GFI� 0.996,
CFI� 0.971, TLI� 0.959 RMSEA� 0.024� ���� ��
���. ����� 0.08���� �	�(CR)� 2.491(p<0.013)
� ��� ����� ������� ��� 	�� ���
���(Fig. 1).

4. � ��� �������� ���
� �	� �������� 	��� ���� 	� ���
��� � � �� ���� ��� 
�, GFI� 0.993, CFI
� 0.965, TLI� 0.934, RMSEA� 0.044� ���� ��
���. ����� 0.11���� �	�(CR)� 3.822(p<0.000)
� ��� � �	� ������� ��� 	�� ���
���(Fig. 1).

5. �� .��� �������� ���
�� .��� �������� 	��� ���� 	� ��
� ��� � � �� ���� ��� 
�, GFI� 0.998,
CFI� 0.996, TLI� 0.993, RMSEA� 0.021� ����
�����. ����� 0.13���� �	�(CR)� 6.511
(p<0.000)� ��� �� .��� ������� ��� 	
�� ��� ���(Fig. 1).

6. �� .��� �������� ���
�� .��� �������� 	��� ���� 	� ��
� ��� � � �� ���� ��� 
�, GFI� 0.995,
CFI� 0.950, TLI� 0.904, RMSEA� 0.040�� ����
�����. ����� 0.12��� �	�(CR)� 4.097
(p<0.000)� ��� ����� ������� ��� 	�
� ��� ���(Fig. 1).

7. ����� �������� ���
����� �������� 	��� ���� 	� ��
� ��� � � �� ���� ��� 
�, GFI� 0.994,
CFI� 0.978, TLI� 0.964, RMSEA� 0.029� ����
�����. ����� 0.30���� �	�(CR)� 9.651
(p<0.000)�� ��� ����� ������� ��� 	
�� ��� ���(Fig. 1).

8. � ��� �������� ���
	 
�� �������� 	��� ���� 	� ���

��� � � �� ���� ��� 
�, GFI� 0.974, CFI
� 0.912, TLI� 0.901, RMSEA� 0.030�� ���� �
����. �	��� �������� 	��� �����
0.05, �	�(CR) 4.233(p<0.000), ����� �������
� 	��� ����� 0.01, �	�(CR) 1.977(p<0.05), �
�	� �������� 	��� ����� 0.08, �	�
(CR) 5.310(p<0.0 00) �� .��� �������� 	��
� ����� 0.10, �	�(CR) 3.288(p<0.001), �� .��

� �������� 	���� ����� 0.60, �	�(CR)
12.476(p<0.000), ����� �������� 	��� ��
��� 0.27, �	�(CR) 11.801(p<0.000)� ��� ���
	�� ��� ���. �	��, ����, � �	, �� .�
�, �� .��, ����� ������� ��� 	��
��� �� ��� ����(Fig. 1). 

� �

Wynder, Bross, Feldman6)� ���� �� ��� ��
(Gram)���� ���� ����� ���� ����� �
���� ��� �� ������� ������ ���
�7) Linden� Mullally8)� ����� ��� �� ���
�� �� 	�� ��� ��� �����. � �����
���� ���� ����, ����� �� ������
����, ��
��� ���. Krall� Dawson -Hughes9)

�

����� �� �� ���� ���� 	� ��� MA�
� ��� ��(40-70�) 584�� �� 1,231�(21-75�)�
���� ��� 
� �� ���� �� ����� ���
��� � ����� �� ���� ��� ����, 248�
� ���(�����=6�2�)� 977�� ���(Mean=18�
7�)� �	 	�� 
� ��� �	� ���� �����
�� �� �� 	��� ��� 2.4	 ��� ��� 3.5	
���. ��� ��� ��� �� ���� 	����� �
������ ��� ���. �� ���� �� �� 	��
� 4.5	 ����� ��. Taani10)

� 3�� �	 � 1,098�
� ��� ��� ��� ��� 
�, ��(56.4%)� ���
�
 ������ ����(23.4%)� ���� ��� � �

�� 20.2%�� ��� � ��� 
�� �����. 

Michelle, Henshaw, Calabrese11)� ��� ��� � ��
�� ���� 	
� 
� ��� ��� ��� �� ��
� �� 20% ��, ����� ����� ��� ��� �
�� ��� ��� ����� ����� ��� �� ��
��. ��� ���� ��� � �� ���� ��� 	�
��� ����� ����. �� ��� � ���� ���
��� ��� ��� ���
� ��� �� ���� ��
��� ��� � �� �
� ��� ��12). ��� ��
���� ����� ���� �� �� �� ��� ��
� � ��� ���� �� ��� ��� ���. 
��, ����	�� ����� �� ��� �� ���
��� �� ��� �����. � �� 	�� �� ���
� �� 
�� ��� ��� �� � �
� ��� ���
��� �
 ����� ��� � � ��� �����13).

Hujoel �14)� ����� ��� ��� ��� ����

����
�, Joshipura �12)� 	�� ��
�� ����
����(CHD)�� 
��� ���	�, 
�� �����
��
� � 6��� ��
�(HPFS)�� ����� �� �

� ��� ��� ��� ���� 10 ��� ��� ��
�� 25� ��� �� CHD�
�� �

� �� ���
�� �� ��� ����� ��� �� �� �����.
��� ��
�� ��� ���� 
�� ���� ���
�, � ��, ����, ���, 	� �
, ������ �
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��� ����� �	� ���� �����. �����
�	� ��� �� ��� �� ���� 
��� ��
��, ������ �� ��� ���� ��
� ���
	� �� ����� ���	� �� ����� ��� �
���� �� ��� �� ��� �� ��� �� ��
�� ��� � �� ��
� �� �
������� ��
�� �	�.
��, � ���	� �� �������((construct validity)
� ���� ��� ����� ��	� �� ����	
� ���� ���(good ness of fit)� ��� 	, ����,
����, � ��, � ��, 	� .�
, �� .������,
��
��� ��� ������� ��� ����� �	�
���� �����. 
�	� ��� ��� ��� ��(goodness-of-fit-index:

GFI), �� ��� ��(comparative fit index: CFI), ��� �
�� ��(Turker-Lewis index: TLI), ���� �����
(root mean square error of approximation: RMSEA)� ���.

GFI� �� ���
� ���� ��� ���� �	� �
� ����� �� �� ����� ���� ��� ����.
��� �� �� ��� ��� �	� �� ���� ��
� ���� ��� �� ����. ��� ��� ��� �
�� ��� ����� �� ���� ��� �� 
�,
��� �	� �� ��� � ����� ����. � ��
�� 0~1.0 ��� �
�, 0.90���
 	� ����� �
�15). ���� 200 ��� �� ��� ��� ��� 0.90 �
��
 ��� �	��, 0.95���
 	� �	��� � �
��16). CFI� �� �	� ���	� ���� ����
���� ��� ����� ��� �
� �� 0.9���

��� �	�� 0.95���
 	� �	��� � � ��. 

TLI� Bentler Bonett17)� ��� ��� ��� �	�
� 1.0� ��� ��� ���� �
� ���� 1�� �
�� ���� ��, 0.9���
 ���� ��� �	��
����16). RMSEA� ������ �� ��� ���
���� ���� �	�� ��� ��� ���� ���
��� ���� ����. � �� ���� 	� �	��
� � �
�18), ���� ���� � RMSEA ��
0.08��
 � �� �	� ����16).
��� ��� �� � ��� ��� �� ���� ��

���� ��� ��� ���� ����
�, ��� �
� �� ��� �	� �����. 
�, � 
�� 
��
���� ��� �� �����
� ��� ����� ��� �� ��
� �	�. �� �
���, ����, ���� �� ���
��� ���� �
� ��� ���� ���	� ���	� ��� ����

��� � �	�. �� 
���� �� �� ��� ���
�� �� � ���� ���� ���	
�� �� �
��� ��
� ��. 
�	�� �� 
� �� 	��
�� �� 
�� �
�� ����. 

� �

� 
�� ���
�� ����� ���� �����

����	� ����� � 	�� ��. 
� ���
2002� 1��� 12��� �	
��
��� ��� ����
 
���(1�)� �� 65
 �� �� 9,340���. ��
� ����� ��� �� ��� �� ���� ��� �
����.
��� ����� �	� ��
1. �������� �� �� 
����, � ��, ����, � ��, 	� .�
, �
� .��, ����, ��
��� � ����	� ��
������ ��� �� GFI, CFI, TLI, RMSEA�
���� ��� �� �� ��� 
�� �	
��
�������� ���	�.

2. � ��� ��
���� ���� �� �� ���
�� �	� ��� �� � ��� ��� �� ���
��
���� ��� ��� �	� ���	
� ��
��� ���� ���	� ��� � �	�. 

��� ��, �� ��� �

� �
� �� �����
����� �� �����, �� ���, ������ �


�, 	� .�
� �����, ����, ������ ���
� ��� �� �	� ��� � �	�. �� ����� �
�� 43.2%�� ���	
� �� 
��� �� ���	�.
���� ����� ��� ��
���� ��
� ��
����� �� � �� �
�� ��
� ���
����
�� �� � ��� ��
���� �� �����
���
��
� ����� ��, ���, ���� ��� ��
����� ���� ���� �

�, ���� �� ��

���� ��� �� �� �� �� �� �����
���� ��� ����� ����.
��, ��
��� ��
��� ���� ���� ��
���	� ���� ���� �� ��� ����� ���
� �� ��� ����� ��. � 
���� �	
��

���� ��� �	� ��� ����� ��� �	 ��
� �
� �	�. �	 ��� 
�� ��� �
� �
���. 
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